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e Status of recent soil samples
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e Procedure for moving non-spec soil
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From: Allison K. Swezey
Michee!l W, Qaldand

Data: April 25, 2002

Subject: Libby Asbesios Project
Libsy, Montana

This memorandurn prasents our assessment of the geotechnical testing performed on the
Clean Fill {Type 2), algo referred to as agricultural il for the Libby Asbestos Project located
in Libby, Montama.

Based on ihe Govarnment procurement specifications, the Clean Fill (Type 2) shall be
composed of 20-40% semd, 10-25% silt 2nd 50-70% silt and be classified as 2 stit-loam by the
US Depariment of Agriculre (USDA). This results in: a relattvely small triangular aren of
acceptable material as shown on the attached figure. The USDA also uses different
messurements defining the boundaries between grain sizes than ASTM. The USDA
measuTemnents are Zgun between gravel and sand, 0.05rzum between sand and silt and 0.002

betwaen silt and day.

Sgven samples of the Agricultural Fill from the existing stockpile at the Worth Nixon pit
were submitied to Maxim Technologies for gaotechrical testing. All of the saxmples
conform to the project specification and are classified as silt loam. The results of the
porticns passing the Zmm sieve ate plotted on the attached figure. All samples had less
than 30 percani of larger than Zmm matesial, which we wnderstand s in accordance with
an agreement made betvreen fhe property owner and the Government. A surnunaxy of the
grain size analyses s shown on Table 1 and is attached to this mecnorandum.

Pased o the distibution of the tests, it appests that a blend of all of the material i1 the
stockpile would meet the project specifications provided larger rocks are remgoved in order
to taeet the 50% masdenura “rock content” agreed upon between the property owner and
fhe Government. We tnderstand that the stockpiled material will be screened through 28

inch scraen pricr to delivery o the Screening Plant site.

Please call if you requke any additional mformation or guestions.

L\D o dnd Savingalreszoyekidy BeaumeniaCemplwud FroeciLinby, rMenmnlLiboyeC, coc

CPR-SS-RFRRR W7iRR o TR 1151 7454PTRS TNIFPA TNFO CENTER PAGE: @81 R=35
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| 200G reontCon CAUBR 06 8174528000 T-618 P 0047004  F-406
Libby Ashestos Project
Libby, Mantana
Yabls 1
Summary of Graln Size Analyses

I Parcent Passing (1) Particle Percent (1) Adjusted Particle Percant (2)

Saraple IDy  Sand Siit Clay )

@rrm)_| (©.05mm)| (0502mm) Sand | St Clay | Sand | Sit Clay
1R-13928 s0.0 . é4.2 10.8 258 53.4 108 286 59.4 12.0
1R-13829 az.0 88.9 10.7 23.1 48.2 10.7 282 58.8 13.0
1R-133930 84.0 70.8 12.2 23.1 £8.7 12.2 24.5 62.5 13.0
1R-13931 §4.0 €3.0 12.2 25.0 56.8 12.2 26.8 804 +} 130
1R-13832 g1.0 g7.0 10,0 24.0 57.0 10.0 25.4 626 1.0
1R-13533 85,0 708 114 244 58.2 114 257 62.3 12.0
1R-13934 a50 7oA 11.4 24.6 58.0 11.4 28.9 §2.1 12.0
+s, @ +a
Notes:
1. Basetion Max\m grain size distribution curves
2. Particle percents were adiusted fo reflect only particles smatler than sand.
These percentages ars piolted en the mermorandum figure.
!
SR 4/26/2002
APR-25-20E2 B7:355 TEL 115173342723 ID)EPA INFO CENTER PAGE: 02 R=99%



EIE!A lar/? NWL?%ME-‘Z‘.’”SQ P&GE B3
COM CAMBRI DGR 6174523000 T~615  P.003/004  F-408

>

L
._C]

hLT T A ¢

O

S/fF

on chart used by the U. S. Depart

st &

cat

APR-23-20@2 @AT:S3 TeEL 15174342753 I0JEPA INFO CENTFR POMRE - A= D—Pm



paGE 8¢
- i A AL ND . 5@1

@q¢25/2882  10:50

Maxim Technologies

2436 Qixon Avanuas PG Box 2730
Missouls, MT 58808

Telaphone: (408] 643-3045

FAX: {(4086) 543-3088

REPORT OF
GEOTECHNICAL TESTING

CHENT: o™ - FIDERAL PROCRIMS

24 Eampshire Strzet

One Cambxidgs Place .

CAMBRIDGR, Ma 02133 FROJECT NO.: 1570145

: REPORT NO,: 165937
PRQUECT: .Libby Asrtestes Project DATE OF SERVICE: 4/04/2002

H#2ZEDT-211<083~33 , AUTHORIZATION:

REPORT DATE:  4/04/2002

EERNCES: Performed Gaohechnical Testing as Requssted by the Clisnt

REPORT OF TESTS

on Am-r‘l 1. 2682, we raceived Chaln of Custodv Wo. 2502 from the above
referenced groject with instructions to pexform 7 Sieve Anelyses with
Eydrometerys and 7 Atterberg Limits.

The test results Ffor the pamples labeled 1R -~ 13936. 139%29. 13930, 13931,
23932, 13933, gnd 13234 are ineluded on the attached plates. TIf you have
any gquestions regarding this report or if we can be of further service,
plemas contast us.

Tachwisian: Dohorph Schizvens
Englaeering Technician
Report Distibuten: .
1} COM -~ RERERAL PROGRONE MAXIM TECHNQLOGIES INC,

{chaxd D, Dombrousgki, P.E.

Project Manager

Sur cegyrs @ ropore Mo for s nxnusﬂw use of e dlant to what they a0 sddrexazd and shall rat be reorotucad axcant in
3 uaihord 50 S oenyal 8 Qe el g a0ty i S 3F i Taime FiSE 29580E cur wrriem epproval, Our Witwrs ond seporis
1938 a..mv arly to ‘hnan'n.,m 1mzind prdfor negectng, o ore nat indeatlus of thy quamtles of mnM {duratical of sdmier producte.
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PR apror S
SIEVE ANALYSIS o HYDROMETER ANALYSIS
§ SQUARE OPEMNGS | U.S. STANDARD SERIES NO. | TIME READINGS (MIN.) |
3 %u.n\,mu s/ 2 4 8 15 30 B> 100 200 H 4 19 60 438 umaméo
N ?fATW |§b .
o 0
. : a0 O
/ z
— w B
: : ke 60 92
T B . : — 50 m..
- 40 m
B - 30
. /f ’ o
. : P~ 20 i
“ = r
ko2 ¥ t 0.4 oo G.001
PIAMETER OF PARTICLE IN MILLIMETERS .
RA SAND
.hnbmmm.. VEL EiME COARZE meb.ﬂhﬁs FINE SILT TO CLAY _
IEVE PERCENT
SEPE PASSING
4 4/2" 100
t i~ 87
34" 87
| 172" a5
as” 04
ﬁ #4 Y
#£40 80
: #20 89
1 #20. 86
#8e 81
, #1080 80 yspA
#200 A.eAmmv 7 ; !
0.037 mm 578 L 0S b
5 0.018 puxx &3.% : PNy
. 0.009 mm 3.7 «UQ*?\*\wMYSrA
1 L0065 mm 25.2
0.002 10.8
USDA CLARSIFICATION - USCS CLASSIFICATION
- . lozm . . SILT with Sand
ATTERBERG LIMITS
Liguid Limit 23
A Plesticity Index . 2
SAMPLE IDENTIFICATION:
IR .- 13928
*  Maxim Sample No. 16980
£0OM - Federal Programs
- t inty Asbestos - Libby, MT
1570145 § R GRADATION ANALYSIS | 0410472002
i 410129.0@.&. ne?
e BT T S
R-1g-20G2 WED 89:54@M ID: RO e oy

AOC_ DR -SGR2 AT 159

2 IDYEFA INFO CFNTFR
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04/75/2002 19:53 1k sdgdid /B3 e e oA,
S R TN ey R e
] - BIEVE ANALYSIS HYDROMETER ANALYSIS
{ SQUARECPENINGS | _U.S. STANDARD SERIES NO. [ ~ TIME READINGS (MIN) |
g’ #’5-1/2" 4 E 4 8 16 30 & w0 200 1 4 19 60 438 1848 {
‘ “\&!g;\ﬁ& [ s B0
. e (L)
@ g
~t 70 a;
Lo B
50 &=
© &
- L ; - - 30 g
. m
B
10
] , . . Q
] 100 10 1 ~oa 0.01 0.001
_ ; DIAMETER OF PARTICLE IN MILLIMETERS
: VEL .
!EQGRAE EL SNE JARSE AN SILT TO CLAY
SIEVE PERCENT
[ 8IZE _ PASSING
2 100
1t o8
1" j27:4
314" 94
4 R Vi g1
3z 88 3
#4 85
#e 8z
#20 81 ' |
{ #40 78 )
#30 72
1 - #100 71
| #200 88. ~
0.037 mm B4.4
0.048 mm 459 -
0.00% mim - 35.3
[ 0.005 mm : 238
f 0.002 mm 10.7 .
USDA CLASSIFICATION USCS CLASSIFICATION
[ - Loam Sandy SILT with Grave!
ATTERBERG LIMITS
r Liguid Linit 22
Plasticity Index 2
SAMPLE IDENTIFICATION:
iR - 12028 !
Maxim Sampls No. 16991
i CDM - Federal Programs
i Linby Ashsstas - Likhy MT
2 o S SRS {
- 1370745 A B
E T CIHOLOGIES, INC? GRADATION ANALYSIS 04/04/2002
POGE - ARE D-aav

" TEL)16174942789

Pfa. 4 A DA LEE A ST anes 7o

APR-25-20E2 85: 600

IDYEPA INFO CENTER
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PAaGE 87

Bap2n) o2 1Yib3 16174942789 NP 71 ND.ZO1 ass
m N
, _ SIEVE ANALYSIS HYDROMETER ANALYSIS L
[ SQUAREGFENINGS |  U.S. STANDARD SERIES NO. | TIME READINGS (MIN.} |
{ 2 Ly e 38 4§ 16 30 B0 100 20 . 4 19 81 43 1as o
L - * 1 L 4 [ 80
V‘i o g
b : | . | ! \ 10 7
&0
I ~ « 2
h | o B
S —‘-40 =
\ b ¥ | L L 30 g
AN n W
| 1 - d a : 10
[ U 0y " Q
100 16 ' 1 : 0.1 . 0.01 0 oo
! DIAMETER QF PARTICLE IN MILLIMETERS
E ND
r;OAﬂsg RAVEL FIME CNARRE a)?gAa'num FINE SILT 7O CLaY
SIEVE PERCENT
SIZE PASSING
e — ]
1o 100
1* 29
34" 58
.1;2“ 97
38" 87
| 3 95
#10 84
! 426. 93
- : #40 82
g 480 89
#100 89
#200 86
0018 mm 58.3
G008 mm 481
0.005 mm 30.1
0.002 mm 12.2
USDA CLASSIFICATION USCS CLASSIFICATION
ATTERBERG LIMITS
Lt Lari 23
Plasticity Index 2
SAMPLE IDENTIFICATION:
1 1R -13830
Maxim Sampie No. 16992
i CDM - Faderal Programs
Lipby Asbestaa - Libby, MT
% s I D
1670145 - LT i 2
4 Mgl GRADATION ANALYSIS 04/04/2002
berepntire :
PR~18-2002 WED 93:54AM I0: panc .= .
- PAGE:@A7 R=98%
OPR-25-26682 72: 608 TEL 116174542789 ID)EPA INFO CENTER
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o SIEVE ANALYSIS HYDROMETER ANALYSIS !
| SQUARE OPENINGS | U.S. STANDARD SERIES NO. |  TIME READINGS (MIN.) |
o L2 34 3R 4 g 18 30 80 100 200 1 4 3 &l 435 1843 100
M i | 1
— . % 80
r. 3 N L > b
. I i{ o g
- » [ AN » Z
70 7]
. b b 60 g
i 50 E
40 8
N _ 30
o
IS, 0 W
{ ! | ! L o
10
- . - T = . a
100 10 1 a1 0.01 0.001
, " S2METER OF PARTICLE IN MILLIMETERS
| | e SRAVEL o SAND e SILT TO CLAY : }
! ' ‘ SIEVE PERGENT
SIZE PASSING
e Sl — — -]
r 2 180 b
1442 g8
tn _ 98
i 3/4¢ : 88
112" 97
aa" 97 3
' ' #4 85 :
r - =73
i #20 93
#40 92 [
i #80 : 89 1
#100 88
T o#20 28
0.037 mm 80.2
0.018 mm ) . 87.3
4 0,009 mm .., 432
0.005 mm . 281
! Q.002 mm 122
. USDA CLASSIFICATION - USCS CLASSIFICATION
) Silt leam : SILT
ATTERBERG LIMITS
{- Ehquid Lt . 23
Plasticity Index 1
|
9 .
i SAMPLE IDENTIFICATION:
; _ 1R - 13031
. Maxitm Sample No. 18883
COM - Fedaral Programs
5 Likbw Ashoeton - L;bby 8T
TR o
1570145 GRADATION ANALYSIS 04/04/2002
R 0s .08 | TEL)16174342789 IDIEPA INFO CENTER PAGF : PR P=aax
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SIEVE ANALYSIS HYDROMETER ANALYSIS
| SQUARE OPENINGS [  US. BTANDARDSERIESNO. | TIMEREADINGS MIN) |
I L e uF 4 & 1 30 3 100 2m 1 4 19 80 435 1545 o0 {
SR Al e
| Ao et o | o
. & - r '—-“L‘-\-ﬁ < b 1
- o &
N > > L E
o
y I - LS‘ 60 g <
T Lk
| L .8
- — <
. i 4
NN w
{ 1 A | L o
- - Q
100 10 1 0.1 e 0.001
A DIAMETER OF PARTICLE IN MILLIMETERS
<=l.?RA‘u‘EL - SAND SILT TO CLAY
SIEVE, " PERGENT
SiZE PASSING
- 142 160
1" a9
{ 3" T
172" g7
an 86
#4 93
#10 81
. #20. 30
f #40 80
| #50 86
#100 85 !
L #200 82
0.037 mn 59.2
0.018 mm 54.6
0.009 mm - 38.2
0.005 mm 24.6
0.0G2 mm 10.0
. USDA CLASSIFICATION VUSCS. CLASSIFICATION
] St Lesrm - Leam SILT with Samd
: ATTERBERG LIMITS
tiqudd Limit i 2z
Flasticity index o1
SAMPLE IDENTIFICATION:
{ 1R - 12832
Maxim Sample No. 16894
CDM - Federal Programs
f Libly Azbaatos -Likby, MT
i Yl -
1570145 BRSNS “ “
| CHNOLOGIES, INC? GRADATION ANALYSIS 04/04/2002
PR~1@-2002 WED B89:55AM ID: Dasr. 2 I~
TEL 116174342783 IDJEPA INFO CENTER PAGE:(IPQ  D=CO¥
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IR P i W o RN J—
!
[’ SEVE ANALYSIS HYDROMETER ANALYSIS
SQUARF O?EN!NGS r U1.8. STANDARD SERIES NO, ] TIME READINGS (MIN,) -7 {
P O T A 4 8 16 5 50 100 200 -1 4 19 60 435 1545
: o] 105
" ] I ] [ o
- M e L_._-
] N e L &0 '-:-2
. -~ —— r—~—*?025
r—«—im———w-—-—%——w e x — 60 2
[ | o o
& ¥ g
— e fin ! uz.l
%] {30 gé
o A - 20 1
, o
1 1 B
' - b
19 o 1 0.9 Q.01 6.001
-~ -DWAMETER OF PARTICLE IN MILLIMETERS
GRAVEL
FINE ARSE SN?I% FINE SILT TO CLAY j
SIEVE  PERCENT
Sige PASSING
2 100
1 112" 8 T
1" 89
24" s8
12" 23
38" 87
.l oG
#10 85
© #20. 94 !
- , : #40 a8
" #80 90
#100 89
#200 87
£:087 mm 81.7
{8048 ram 578
0.008 mm 43.7
0.005mm 30.4
. ' 0.002 mm 11.4 '
USDA CLASSIFICATION UsSCS CLASSIFICATION
Silt Loam ‘ ST
* ' ATTERBERG LIMKTS
Liguid Limit 23
| : Plasticity index . 2
SAMPLE IDENTIFICATION:
{ . . 1R - 13034 ,
Maxim Sample No. 16888
CDOM - Federal Program&
tinby Asbastes - Libby, MT
i - . 4 e Fi
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BIEVE ANALYSIS HYDROMETER ANALYSIS
{ { SQUARE OPENINGS |  U.S. STANDARD SERIESNO. |  TIME READINGS (MIN.) | {
13720 B/ 3E 4 8 18 30 S50 160 200 ) 4 19 60 435 1545
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DIAMETER OF PARTICLE IN MILLIMETERS
GRAVEL AND { [
CLARSE VE g | > EINE SILT TO CLAY
SIEVE PERCENT
SEE PASSING -
1 1/2" 100
4 g8
34" 58
{2r a8
amse 97 !
#4 o6
! #10 95 {
#20 - 84
- #2330 8z
#8o0 88
i #100 88
F200 86
0.037 mm 82.7
o018 mm 58,9,
0.008 mm 43,7
G005 mm 24
0.002 mm 11.4
5
] HEDA CLASSIFICATION USCS CLASSIFICATION
St Loam SILT
ATTERBERG LIMITS
’ Liguig Limit - 23
Plasticity Index 2 !
SAMPLE IDENTIFICATION:
iR - 13833 -
Maxim Sample No. 18895
R CDM - Faderal Pragrams
r © Libby Asbestos - Lfrbby, MF
Ty o
1570145 ML RPAT Y.
1E0HNOL OGIES, IC® GRADATION ANALYSIS 04/042002
PR-18-2002 WED ©3:55AM IO: ks S

APR-S= .90 PR A1

TEL 315174942782

IDJEPA INFO CENTFR



